This study reports the effects of gender, cultural backgrounds (Chinese vs. Anglo), and the interaction of the two on academic self-concepts, achievement goals, and academic achievements in math and English among 2362 Australian high school students. The results showed that Anglobackground students had higher self-concept in English than Chinese-background students, but their
Students' self-concept and motivation are widely acknowledged as two important psychological constructs, which have prominent influence on students' academic performance (Yeung, 2011; Yeung, Han, & Lee, 2016) . However, research on how gender role may affect students' academic self-concept and motivation often produces inconsistent results. What further complicates the issue is that gender often interacts with other factors, such as students' cultural backgrounds. For students from the same society but with diverse cultural backgrounds, self-concept and motivation may be affected by the cultural values formed in a particular cultural group. Hence these psychosocial constructs may vary among students from different cultures even though they are educated within the same educational system. Australia is well known for its well-blended multicultural society, in which Western cultures meet Eastern cultures. While Western cultures tend to value people's innate competence, Eastern cultures, especially Chinese culture under the influence of Confucianism, merits effort and diligence in education (Yeung & Yeung, 2008; Yeung et al., 2016) . According to Mak and Chan (1995) , Chinese immigrant families in Australia, in general, retain many of their original cultural beliefs, irrespective of their socio-economic status. Whether students from a Chinese or Anglo culture in Australia differ in terms of academic self-concept, and achievement goal motivation, is the focus of the current investigation.
More specifically, the current chapter studies gender and cultural background effects on students' self-concept, achievement goal motivation, and academic achievement in the math and English, the two most important subjects for Australian high school students. Using Australian high school as the research context is meaningful because this allows us to examine whether students' cultural backgrounds rather than different educational systems influence their motivational beliefs; and whether similarities and differences between cultural groups are further affected by students' gender.
Academic Self-concept and Its Impact Achievement Goals and Their Impact
In the last couple of decades, motivation research has advanced enormously and a number of theories have been generated. Among these different perspectives, achievement goal theory has remained popular in educational psychology (Hulleman, Schrager, Bodmann, & Harackiewicz, 2010) . Achievement goal theory was established in order to understand "students' adaptive and maladaptive responses to achievement challenges" (Senko, Hulleman, & Harackiewicz, 2011, p. 27 ).
The goals are referred to as cognitive representations of students' purposes in different achievement scenarios (Pintrich, 2000) . The goals set by students can provide them with meaningful learning purposes and help them understand learning situations (Seifert, 2004) .
Among different types of goals held by students, two primary goals have been the focus of research, namely mastery and performance goals (Wolters, 2004) . A mastery goal is defined as "desire to learn, improve, and develop competence" (Urdan & Mestas, 2006, p. 354) . Students who hold a mastery goal orientation are said to pay attention to the process of acquiring and developing their capabilities, mastering and completing the tasks, improving their competence over time, and self-developing in relation to self-referenced criteria. On the contrary, students who pursue a performance goal predominantly focus on demonstrating and comparing their competence through social comparison processes and obtaining positive evaluations (Elliot, 2005; King, Ganotice, & Watkins, 2012) . The two goals are not two dichotomous aspects of learning motivation; they can exist simultaneously within an individual (Daniels et al., 2008) . While a student may focus on learning, at the same time, he or she may also be competition conscious (Pintrich, 2000) .
In terms of whether the achievement goals should be conceptualized as domain-general or domain-specific, there is no conclusive evidence (Magson, Craven, Nelson, Yeung, BodkinAndrews, & McInerney, 2014; Paulick, Watermann, & Nückles, 2013) . In this study, we used domain-specific measures of achievement goals for two reasons. First, domain-specific achievement goals would be consistent with domain specificity of self-concept used in the study. Second, as we measured math and English achievement separately, matching the achievement goals in math and English to the respective academic achievements would yield more useful information for practical applications.
Gender Issues
Research has revealed that there may be a gender stereotype on academic self-beliefs, motivation, and achievement (Meece, Glienke, & Burg, 2006; Yeung, Craven, & Kaur, 2012) .
Although boys and girls may have similar levels of self-beliefs and academic motivation at the start, gender differences tend to become observable from early elementary school and the gap will continue in high schools (Usher & Pajares, 2008) . Past self-concept research which focused primarily on competence perceptions has indicated that, in general, boys tend to have higher competence beliefs than girls (Midgley, Kaplan, & Middleton, 2001) , as boys are more likely to overestimate their competence; whereas girls tend to underestimate their abilities (Metalidou & Vlachou, 2007) . Furthermore, male and female students may have different competence beliefs in different curriculum areas. Research has consistently reported that male students tend to have higher perceptions of competence in math, science-related subjects, and sports and exercises (Klapp Leldholm & Cliffordson, 2009) , whereas female students tend to have higher self-concepts in language and verbal-related subjects, as well as music (Kurtz-Coastes, Rowley, Harris-Britt, & Woods, 2008) .
The gender role effect has also been reported in some motivational constructs. Midgley et al. (2001) found that girls tended to have a higher level of mastery goal than boys. Adopting a domainspecific approach to motivation, Trautwein and Lüdtke (2009) showed that male students were more motivated and more compliant in some specific school subjects, such as math and physics, whereas their female peers tended to display avoidance or withdrawal in these subjects. These results suggest that similar to self-concept, gender may also play a role in achievement goals relevant to curriculum areas.
Cultural Issues
Cultural backgrounds may exert influences on students' academic self-beliefs and motivation (Yeung et al., 2012; . This is because students from different cultural backgrounds hold specific values that are consistent with those within the societies they come from (Luo, Hogan, Yeung, Sheng, & Aye, 2014) . They may therefore have different understandings of the goals of learning and processes of learning, which in turn may shape the beliefs and motivation they hold for learning (Dekker & Fischer, 2008) . Under the influence of cultures, people in the Western and nonWestern societies have different educational theories towards learning (Yeung & Yeung, 2008; Yeung et al., 2016) . Li (2002) maintained that "heart and mind for wanting to learn" is a typical thought among people in some Eastern cultures, such as Chinese. She found that Chinese students set up knowledge seeking as a long-term goal to pursue from early years. Thus, Chinese students perceive learning process as a way to add meaning to their lives and to gain positive self-perceptions through acquiring knowledge. In her study, Li reported that Chinese students had more positive beliefs than their American peers, whereas American students placed an emphasis on learning style and intelligence. Other studies also highlighted differences in terms of self-beliefs in education between Western and Eastern cultures. While Western tradition merits students' innate competence, 7 Chinese culture has a long historical tradition of valuing nurtured characteristics through hardwork and effort, which is inherited from Confucius' thoughts dated back around 500 BC (Hau & Salili, 1991; Yeung et al., 2016) . These findings all point to the emphasis of a mastery goal in Chinese learners.
Interaction between Gender and Culture
The interaction between gender and culture was also found for self-concept and academic performance (e.g., Chiu & Klassen, 2010; Dai, 2001 , Lai, 2010 . For instance, Dai (2001) observed a reversed pattern in terms of gender differences on competence beliefs. For gifted American and European adolescents, males self-rated higher on general academic self-concept than females. In contrast, among gifted Chinese students, it was female students who self-perceived being more capable. Chiu and Klassen (2010) found that for students from wealthier countries and from a culture which tolerates more uncertainty, math self-concept had a stronger relationship with math achievement among boys than girls. Lai (2010) showed that Chinese girls performed better than boys in both primary and secondary schools, but for American students, this pattern was not consistent.
American girls achieved better than boys in elementary school, but boys gradually caught up in math and science subjects in middle school.
The Present Investigation
The present study examines gender and cultural effects on self-concepts, two most important achievement goals (i.e., mastery and performance goals), as well as academic achievements in math and English among Australian high school students who are from a Chinese background and an Anglo background by adopting a multiple-indicator-multiple-indicator-cause (MIMIC) approach to structural equation modeling (SEM). Three research questions the study explored are:
(1) What is the effect of gender on Australian high school students' academic self-concepts, achievement goals, and academic performance in math and English?
(2) What is the effect of culture on Australian high school students' academic self-concepts, achievement goals, and academic performance in math and English?
(3) What is the effect of gender and culture interaction on Australian high school students' academic self-concepts, achievement goals, and academic performance in math and English?
Method

Research methodology
The research methodology we used is quantitative through a structural equation modeling (SEM) approach, which allows simultaneous analysis of all the variables in one model and controls for measurement error so that errors are not aggregated in a residual error term (Nachtigall, Kroehne, Funke, & Steyer, 2003) . This is deemed suitable as it enables us to examine gender, culture, and their interaction on self-concepts and achievement goals in a single model.
Participants
The study was conducted in eight high schools in Sydney, New South Wales, Australia.
Altogether 2,362 students participated (males: 1,110, 47%; females: 1,250, 52.9%; two missing gender information). The students were in grades7-10 with ages ranging from 11to 17 years (M = = 13.71, SD = 1.16). In this study, cultural background was operationalized as Chinese-background learners and Anglo-background learners. The Chinese category learners reported mainly speaking Chinese (Mandarin or Cantonese) at home. This sample of students included 461 Chinese learners (19.5%). The remaining 1901 students (90.5%) were Anglo students who reported mainly speaking English at home.
Materials
The materials used for data collection was a questionnaire and the achievement test scores in math and English. The survey started with a section on demographic information including sex, age, grade, and cultural backgrounds. The main survey had two parts: one was on students' academic self-concepts in the math and English and the other was on achievement goals in the two subjects.
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from WRAT 4 to measure students' English achievement. The WRAT 4 has been used widely to gauge academic achievements and the tests have been reported to be reliable and valid (Wilkinson & Robertson, 2006) . A correctly answer scored one point, thus the highest maximum scores were 40 and 83 for math and English achievement tests respectively.
Data Collection
The data collection strictly followed the requirements prescribed by the university ethics committee. The consent from the participants and their parents' to participation on voluntary basis was obtained. Every effort was made to ensure the anonymity of the participants. Students completed the questionnaires before completing the math and English achievement tests.
Statistical Analysis
As all the scales used in the study are well-established, we started with our analysis by checking the Cronbach's alpha reliability of scales. Then confirmatory factor analysis (CFA) of a model was conducted with 2 self-concept scales, 4 achievement goal scales, and 2 achievement scores. Because the achievement scores were single item indicators, the measurement error of scores were fixed to 0 SD (equivalent to a perfect reliability estimate).
The CFAs were conducted using Mplus software version 7. Following Jöreskog and Sörbom (2005) , to evaluate the CFA models, we considered three fit statistics as primary indicators of model fit-the Tucker-Lewis Index (TLI, Tucker & Lewis, 1973) , the Comparative Fit Index (CFI, Bentler, 1990) , and the root mean square error of approximation (RMSEA, Browne & Cudeck, 1993) .
According to Bentler (1990) , the values of TLI and CFI higher than .90 are generally considered an acceptable fit to the data. For the value of RMSEA, Browne and Cudeck (1993) suggest that RMSEA values below .06 are indicative a good fit.
Support for the CFA model also requires: (a) acceptable reliability for each scale (i.e., α=.70 or above), (b) acceptable factor loadings for the items loading on the respective scales (i.e., factor loadings above .30), and (c) appropriate correlations among the latent factors to ensure that they would be distinguishable from each other (rs below .90). When the CFA model was established, we then conducted a series of tests to examine whether the model was factorial invariant by gender and cultural backgrounds. Evidence of invariance would enable us to compare gender and cultural groups using a MIMIC approach to structural equation modeling (SEM). In the current study, the MIMIC model examined the effects of three discrete grouping variables (a) gender (1=male, 2=female), (b) culture (1=Chinese, 2=Anglo), and (3) gender and cultural backgrounds interaction (i.e., gender x culture) on the 8 variables established in CFA.
Results
Results of Reliability and CFA
Each a priori scale was reliable (α above .90). The CFA model (model 1), which included 6 factors and math and English achievement scores, fitted the data: χ²(639)=4362.03, TLI=.95, CFI=.95, RMSEA=.05. All the factor loadings were above .64, and the factor correlations were all below .7, supporting the CFA model.
Results of Factorial Invariance across Groups
Invariance across gender groups. The baseline model (model 2A) wherein the parameters were allowed to be freely estimated resulted in a good fit (χ²(1278)=5274.89, TLI=.95, CFI=.94, RMSEA=.05). Model 2B, which imposed that all the factor loadings were equal across males and females, produced similar fit (χ²(1308)=5328.58, TLI=.95, CFI=.94, RMSEA=.05), even though TLI was slightly reduced. Likewise, when the invariance constraints were imposed on both factor loadings and factor variances across groups in model 3C, a good fit was also attained (χ²(1338)=5485.94, TLI=.95, CFI=.95, RMSEA=.05). According to Cheung and Rensvold (2002) , the negligible drops of our CFI in model 2B supported the factorial invariance by gender. 
MIMIC Model
The MIMIC model displayed a good fit to the data, χ²(729)=4581.70, TLI=.95, CFI=.95, RMSEA=.05). The factor correlations of model 4 are displayed in Table 1 . The factor loadings and paths are presented in Table 2 .The correlations from Table 1 showed us that mastery goal (r=.46, p<.01) and performance goals (r=.70, p<.01) in the two subjects were strongly related to each other than self-concepts in the two subjects (r=.11, p<.01). These results suggest that self-concepts are more domain specific than achievement goals. (Arens et al., 2011) . Table 2 , we can see that the main effect of gender was only significant for math performance goal. Specifically, a significantly negative path was found from gender to math performance goal (=-.20, p<.05) , suggesting that female students had lower ratings on their math performance goal. However, the path from gender to math achievement was not statistically significant (=.11, p=.21) , indicating that female students in fact did not perform poorly in math Effect of culture. The main effect of culture was found for six variables out of ten examined, and among these significant paths, almost all were negative except for English self-concept (=.20, p<.01). The positive path from culture to English self-concept suggested that Anglo-background students had significantly higher English self-concept compared to Chinese-background students.
Effect of gender. From
This might be because English was the first or the only language spoken by Anglo-background students, and this might boost Anglo-background students' beliefs in their English ability. However, we found a significantly negative path from culture to English achievement, suggesting that in reality it was the Chinese-background students who performed better in the English test even though their self-ratings of ability was lower than the Anglo-background students. The other significant and negative paths from culture were on math mastery goal (=-. Table 3 .
Interaction effect. A statistically significant interaction effect between gender and culture was found only on English mastery goal (=.36, p<.01). From Table 3 , we can see that female Anglobackground students had the highest English mastery goal (M=4.15), followed by female Chinesebackground students (M=3.88) and male Chinese-background students (M=3.85). The male Anglobackground students had the lowest ratings on their English mastery goal (M=3.77). 
Discussion
The present study investigated gender and cultural effects on Australian high school students' self-concepts, achievement goals, and academic achievements in math and English. We found that cultural background had more effects on these variables than gender or the interaction between the two.
Gender Difference
The MIMIC model showed that the only noteworthy gender difference was on math performance goal. The negative effect suggested that male students tended to set performance goals higher, such as being better than their peers, in math subjects more than their female counterparts, even though math performance was equivalent between male and female students. This result is consistent with the current literature on gender stereotype in different curriculum areas. Male students, in general, have been shown to have higher competence beliefs in math and science related subjects (Meece et al., 2006; Midgley et al., 2001 ). The result also aligns with previous findings that male students tend to overestimate, whereas female students tend to underestimate, their math ability (Klapp Lekholm & Cliffordson, 2009 ). In educational practice, teachers may need to make some efforts in boosting female students' beliefs of their competence in math and science related subjects.
Based on the known reciprocal effects between self-concept and achievement (Marsh & Craven, 2006) , students may further increase their academic performance in these subjects through interventions that focus on boosting their competence beliefs (Craven & Yeung, 2015) .
Cultural Differences
The majority of the significant paths generated from our MIMIC model were from cultural background, which reflected that cultural backgrounds indeed made a difference on students' academic self-concepts, the achievement goals they set, as well as their levels of academic performance. We found that even though Chinese students outperformed Anglo students on both math and English achievements, they did not perceive their competence in the two subjects as higher than as perceived by the Anglo students. That is, the Chinese students' actual performance and their respective self-concepts were not commensurate with each other.
Interestingly, the positive path from culture to English self-concept indicated that the Anglo students were more confident about their English competence, even though their performance was inferior to that of the Chinese students. For Anglo students, English is the main, and probably the only, language they use. For the Chinese students in our sample, they reported that they mainly used either Mandarin or Cantonese at home. They may perceive English as their second language, or a language for school and social activities to interact with their peers. These could be reasons for them to underestimate their English competence.
However, we also observed a similar pattern in the math subject, showing that relatively,
Chinese students seemed to underestimate their competence whereas Anglo students overestimated their math competence. Even though the two groups of students did not differ in their math competence beliefs, Chinese students were superior to their Anglo peers in the math test. These results seem to suggest that language may not be the reason that explains the Chinese students' lower self-concept in English; culture may be more important and suitable to explain the differences in self-concepts in both the English and math subjects. Chinese students' lower levels of self-concepts may have been affected by the values and educational beliefs they have held from the Chinese culture. Chinese culture, values, and beliefs, heavily influenced by traditional thoughts and Confucianism, emphasizes strongly that the human's fulfilment needs to be nurtured through effort and diligence, rather than through their "innate ability" (Hau & Salili, 1991; Yeung & Yeung, 2008 , Yeung et al., 2016 . By identifying themselves as Chinese, the students from a Chinese cultural background are likely to hold such values and beliefs as part of their identity (Luo et al., 2014) .
These cultural beliefs may also explain why Chinese-background students had higher performance goals (though not for English performance goal), because they believed that they should work harder and be competitive to be better in the school subjects. Apart from higher performance goals, we observed that Chinese students were higher in mastery goal in math. As far as English mastery goal is concerned, we found that while the Anglo female and Anglo male students had the highest and the lowest English mastery goal respectively, the Chinese female and male students were in the middle. This means that for English, a verbal related subject, gender stereotype tended to be strong among Anglo students. For the Chinese students, such gender stereotype was much weaker.
As mentioned earlier, Chinese culture sees knowledge seeking as a way to fulfil the meaning of life, and therefore Chinese students tend to set knowledge acquiring as their long-term goal to keep them motivated to learn (Li, 2002) . This important belief may equally influence Chinese male and female students and offset some of the effects from gender stereotype.
The results from our study add an extra piece of information regarding cultural effects on students' psychological factors in academic learning. It is important to note that even though our students migrated to an Australian society where Western cultures are predominant, and even though the Chinese-background students attended the same schools as the Anglo-background students,
Chinese heritage seemed to have enduring effects on the Chinese students' academic beliefs and motivation. Hence although these students are educated under the same educational system, the culture that the Chinese-background students have inherited from their family could have maintained the values and beliefs of their ancestors. However, whereas high levels of motivation may be a pleasing finding for the Chinese-background students, their relatively lower competence beliefs could be worrisome. Given the known mutually reinforcing effects between academic self-concept and achievement, the Chinese students' relatively lower self-concepts may reflect limitations in their potential of achieving optimal performance.
Implications for Educating Chinese-heritage Students
This study highlights the importance of culture on students' self-beliefs and motivation in a multilingual and multicultural society. It is important for educators and practitioners to pay attention to the characteristics of learners from diverse cultures under the same educational system. To better educate learners from a Chinese background, teachers should boost students' sense of competence.
They may try to help students to evaluate their abilities more appropriately. As past research consistently suggests that self-concept of competence and achievement are reciprocal and mutually enhancing each other (Marsh & Craven, 2006) , with an improved self-concept, Chinese learners may reach better academic achievement. Our findings call for self-concept enhancement interventions for
Chinese-background students to maximize their potential.
Strengths and Limitations
The current study adds to the literature on Chinese-heritage learners' self-beliefs and motivation in a Western context. It explicates gender and culture patterns between Chinese-and Anglo-background learners within the same educational system, so that the similarities and differences observed could be attributed to culture rather than the educational system per se. Despite the interesting findings and the strength of the MIMIC approach, the study did have some limitations, which may be addressed in future research. As our sample included only high school students, we could not generalize the findings to Chinese learners of other age spans. It would be interesting to examine these variables among primary and secondary school students to see if Chinese-and Anglobackground learners at different educational levels differ. This way, we may obtain useful information about whether culture has profound effects from an early age and continuesthrough maturity.
Furthermore, our research was limited to an Australian schooling context. As Chinese-heritage learners spread over the world, both in Asian countries, such as in Singapore, Malaysia, and Indonesia, and in North American including the USA and Canada, it would be interesting to compare the self-concept and achievement goals of Chinese-heritage learners from Eastern and Western countries to reflect nuanced influences by culture.
Conclusion
The current study sought to compare two important academic psychological constructs -selfconcept and achievement goals, and academic achievement in math and English among 461 Chinesebackground and 1901 Anglo-background high school students in Australia using a MIMIC approach to SEM. For these high school students, gender did not have much significant effect whereas culture was an important factor, which exerted influences not only on their academic performance, but also on self-concept and motivation. In general, Chinese students outperformed their Anglo peers in the two subjects, and were more motivated to learn in both subjects, but had a lower sense of competence, especially in English. They tended to underestimate their academic competence. In their teaching practice with students from a Chinese background, teachers need to understand the Chinese culture and pay attention to the influence of culture on the students. For educating Chinese students, teachers may need to keep in mind the importance of boosting students' self-concept and beliefs in their competence.
